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PUBLIC ADDRESS SYSTEM This week 
we compare the three major public access 
communications systems — Prestel, 
Telecom Gold and Compunet — and take a 
brief look at the Packet Switching Service 














KEY NOTES The Music Maker is a 
package for the Commodore 64, consisting 
of a musical keyboard that fits over the 
computer’s keyboard, along with the 
software to control it 


CHIP CHAT A critical examination of a 
computer designed with very young children Q [0 
in mind | 











END OF THE LINES We round off our 

tutorial course on LOGO with an investigation 0 /? 
of how the language can be used to draw 
tessellations -- patterns that are created 

from shapes that neatly fit together 
















SINK OR SWIM As we approach the 
conclusion of our adventure game series, we O66 
discuss the design of two special locations in 

The Haunted Forest 


FROM LIGHT PEN TO LOGIC A weekl 
glossary of computing terms 


STARTING BLOCK In a detailed 
examination of the use of OSWORD calls by 
the BBC Micro’s operating system, we 

introduce the concept of ‘parameter blocks’ 


ers 


RECONNAISSANCE MISSION Two ; 
programs — for the BBC Micro and the Q/5 
Commodore 64 — that enable our Workshop 

robot to scan a specified area and determine 

the shape of any object it comes into contact 


with 
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REFERENCE CARD We provide an INSIDE 
invaluable reference card, which lists the BACK 
major National Character Replacement Sets COVER 
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The Commodore Music Maker is an 
ingeniously simple package based around a 
two-octave piano keyboard that clips onto 
the Commodore 64 to give the micro a 
musical touch. What kind of effects can be 
achieved with this well-priced combination 
of hardware and menu-driven software? 





Certain facilities on home computers positively 
invite the development of peripherals to extend 
them to their full potential. This is particularly true 
of their sound and graphics capabilities, for which 
an enormous range of add-on products has been 


developed. Such peripherals are especially 
desirable for the Commodore 64, which lacks 
even the simple sound commands available on 
most other micros. A wealth of music making 
packages have become available for this micro, 
but whatever their merits, tunes still had to be 
played on the typewriter keyboard and not on the 
piano-style keyboard that musicians are familiar 
with. However, with the introduction of the Music 
Maker, Commodore has produced a package that 
provides direct access to the micro’s highly rated 
SID (Sound Interface Device) chip and a 
keyboard overlay that allows the player to use the 
familiar black-and-white piano keyboard. 

The overlay, constructed in solid plastic, fits 
snugly over the body of the 64’s keyboard around 
the typewriter and function keys. The Music 
Maker keyboard, spanning two octaves, is made 
of a softer plastic and each key is individually 
attached to the overlay. There are teeth-like 
projections on the underside of the keys so that, 
when pressed, a key will push down a specific 
typewriter key underneath that has been 
programmed to produce a certain note. 

For such a cheap and simple method the system 
works surprisingly well. The solid plastic of the 
overlay holds the piano keys firmly in place, and 
even while performing fast runs up and down the 
keyboard, notes are seldom missed. 


MUSIC MAKER SOFTWARE 


The software provided with the Music Maker 
package is supplied on either cassette or disk. The 
program is menu-driven, mostly using the eight 
function keys. These enable the user to alter the 
sound — or number of sounds — produced from 
the piano keyboard, by changing either the shape 
of the sound wave or the pitch. Facilities are also 
provided for a percussion and bass rhythm to be 
used as an accompaniment, and a sequencer 
allows tunes to be programmed and played back. 
Programmed sounds and sequences can be SAVEd 
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or LOADed from cassette or disk. 

Each of the eight voices can be programmed to 
produce a different sound. Using the F6 — modify 
voice — option, the user can select which voice is 
to be altered. Then a series of options appears on 
the screen, beginning with Attack, Decay, Sustain 
and Release, a number in the range 0 to 15 being 
chosen for each of these parameters. The 
programmer is then asked whether the filters are 
to be implemented. (These cut out sounds above 
and below specified frequencies.) If you answer 
yes, another series of questions appears to 
determine the frequency and level of the filter. 

The sequencer is an important component of 
synthesised music that is curiously overlooked in 
many microcomputer music packages. 
Programmed in two parts, it plays a repeated 
sequence. First, the programmer enters the notes 
of the sequence via the piano keyboard, then the 
length of each note — and hence the rhythm of the 
tune — is tapped in using the Fd Key. 
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The three percussion rhythms provided are 
limited but adequate. Bass rhythms follow the 
same pattern as the percussion and three options 
allow the programmer to turn the bass on or off or 
vary the pitch. Depending on which rhythm is 
being played, this will drop the pitch of the bass 
line either by a fifth or an entire octave. The speed 
of the rhythm can be altered by pressing the cursor 
keys — Down slows the tempo, Right increases it. 

However, many of the options cannot be used 
together. Although bass and percussion can be 
played simultaneously, with the user laying a tune 
on the keyboard over the top, this can only be 
done while the keyboard is in monophonic mode. 
It is therefore impossible to play chords with the 
rhythm in the background. 

This is also true for the sequencer option. Many 
pop groups today dispense with the conventional 
rhythm section of bass and drums and perform 
with a sequencer backing instead. There is no 


facility on the Music Maker to do this, however, or 


even to play the sequencer with the rhythm section 
provided. This restriction is actually imposed by 
the hardware. Because the SID chip has only three 
voices, one cannot expect a bass and percussion 
rhythm and polyphonic sound at the same time. 
Even the Glissando (an option which gradually 
raises the pitch of the note while the Key is pressed 
together with the Space bar) will not work with the 


rhythm section, although this problem probably 


results from the fact that the sound is generated 
digitally. To keep bass and drums going as well as 
producing a small enough change in the pitch of 
the sound to produce a smooth glide seems 
beyond the capabilities of the processor. 


It is more difficult to understand why the 
software writers chose not to allow users to 
program their own bass and percussion rhythms 
into the machine. The techniques would be the 
same as used in the sequencer, and 4 
programmable rhythm section would have greatly 
added to the versatility of the package. 

Another difficulty that arises when playing in 
‘real time’ is that parameters such as voice and 
octave cannot be changed while the user is in ‘play 
mode’. This means that the player is effectively 
limited to two octaves. 

Two manuals are provided with the Music 
Maker. The user guide is a pamphlet with loading 
instructions and a brief explanation on how each 
of the various functions is used. It is not detailed 
but is enough to get the beginner started. From 
then on the menu-driven instructions are 
sufficient to allow the user to develop the full 
capabilities of the package. The other booklet, 
Start Playing Keyboard, contains _ brief 
instructions on how to play keyboards and an 
explanation of musical notation. The rest of the 
book contains the scores of 28 popular songs. 

The Commodore Music Maker is certainly a 
worthy attempt to make full use of the sound 
facilities of the Commodore 64. For someone new 
to computerised music the package is very simple 
to use, and once you get used to the keyboard it is 
easy to play tunes. More advanced users may find 
that the package lacks versatility and that the 
keyboard is a little too cramped to allow complex 
effects. However, the Music Maker is a 
worthwhile investment for anyone wanting to 
investigate the possibilities of computer music. 
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RECORD TIME 
(F7> STOP 
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(F2> DELETE MOTE 
(FS) PLAYBACK 


EXIT TO MENU 
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We've examined the operating , principles Fast Delivery ee 


behind computer communications and the 
software and hardware available to turn 





ro 


your micro into a terminal. Here, we profile ;— 


the UK’s three main commercial public |\ 


access systems — Telecom Gold, Prestel 
and Compunet — and briefly consider BT’s 
Packet Switching Service. 





Public access systems fivide iit ae =a mee 
public access systems, where no charges are levied 
on the public for using them, and commercial 
systems. The three most important commercial 
systems in the UK are Telecom Gold, Prestel 
(incorporating Micronet 800) and Compunet. 
We looked at Prestel on pages 101 to 103, so we'll 
just provide a brief update here. Free public access 
systems are more commonly known as bulletin 
boards. These are run on ordinary micros by 
hobbyists for the benefit of other hobbyists. We 
focus on the commercial systems here, and will 
examine free public access systems in detail in the 
next instalment. 

Telecom Gold is British Telecom’s own 
electronic mail system. Aimed primarily at 
business users, it offers instant electronic mail 
between Gold users, access to telex facilities and 
file storage. It costs £100 to buy a ‘mailbox’ and 
after the first month (which is free) the subscriber 
is charged both for time on the system and for 
units of storage. The minimum charge is £10 a 
month. The hourly rate is high during office hours 
but about a third as expensive at other times. 
Storage charges are made for unread mail and 
both mail and workfiles saved on disk. 

Because Gold is designed with large companies 
in mind, user ‘passwords’ comprise a three-letter 
code identifying the company (known as the 
‘family’) and a three-digit code identifying the 
individual within the company. Thus, for 
example, TCG035 refers to Lucy Storer of 
Telecom Gold, who operates one of the ‘help’ 
mailboxes. 

Several computer companies have taken three- 
letter, three-digit code system mailboxes in bulk at 
cheap rates and have then sold individual 
mailboxes to their customers at a reduced rate. 
Thus, Tandy customers can buy a TCC (Tandy 
Computer Corporation) mailbox for £20, instead 
of the full £100. You don’t get a month’s free use if 
you buy this way, but unless you're likely to run up 
charges of more than £80 per month it’s worth 
checking whether your micro’s manufacturer 
offers a similar deal. 

Prestel is also run by British Telecom and, like 


Gold, offers electronic mail facilities, although it is 
designed primarily to provide information. Prestel 
is a giant database of information on subjects as 
diverse as share prices, cookery, travel, top ten 
software hits, computer clubs, company activities 
and local weather. 

The service operates on a tree structure: you 
start at the ‘root’ menu and select a general area — 
computing, say. You then gradually narrow down 
your selection through a series of sub-menus until 
you find what you’re looking for — for example, 
BBC Micro, software, free software, games, 
Pacman. If you know the ‘page’ number of the 
piece of information you want, though, you can 
skip all the menus and go straight to it. 

The main area of interest to computer hobbyist 
users is known as Micronet 800. This allows you to 
play on-line games, download software (both free 
and commercial), leave technical questions and 
receive answers, and read micro news and 
reviews. You can also send private electronic mail, 
although this facility is relatively unsophisticated. 

To join Micronet you need a suitable modem 
and communications software, and for users of the 
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: ues and 3.5 pence cheap 


rate. The cost of a one-minute 
phone call would have to be 
added to this 
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BBC Micro, Spectrum or Commodore 64 these 
may be obtained from Micronet 800 at prices 
ranging from £75 to £130. Quarterly 
subscriptions are £13 for home users and £25.50 
for company or educational subscribers; then 


there are time charges to be paid, plus the cost of 


anything bought through the service. 

Compunet provides a similar range of services 
to those offered in. the Micronet 800 area of 
Prestel. You can send electronic mail, place public 
messages, download software and access micro 
news and information. 

To access Compunet you need a Commodore 
modem. This contains a ROM that holds the 
communications software you need to log on to 
the system and a unique serial number. When you 
log on you will be asked for your identification, 
which is checked against the serial number in your 
modem’s ROM: if the two don’t tally Compunet 
won't allow you access. 

This system has both advantages and 
disadvantages. The obvious advantage to both 
Compunet and the user is that it doesn’t matter if 
someone else manages to ‘hack’ your 
identification code, because they won’t be able to 
use it without your modem. The disadvantage is 
that you can’t log on to the system through 
someone else’s modem; this is inconvenient if 
your own modem is out of action. 

Another protection device built into the system 
is intended to defeat software pirates. When you 
download software from Compunetit is ‘stamped’ 
with the serial number of the modem used to 
download it. The software can then be run only 
with the modem plugged in. 

Like Prestel, Compunet is based on a tree 
structure, with main menus leading to sub-menus. 
Compunet is ‘friendlier’ than Prestel, however, as 
it offers menus in the main area of the screen and a 
scrolling command menu at the lower part. The 
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command menu gives options such as “VIEW 
highlighted option’, ‘Go back to the LAST page’, 
‘COPY the current page to tape or disk’ and so on. 
The up/down cursor keys are used to select from 
the Compunet menu, and the left/right keys to 
select from the command menu. 

The Commodore Communications Modem 
costs £100 (including software) and _ the 
Compunet subscription charge is £30 a year, with 
the first 12 months free. Access costs £7 per hour 
standard time, but it is free at all other times 
(evenings, night-time and weekends). 

Compunet is not — contrary to popular belief 
and the impression given by Commodore — 
Commodore’s own viewdata service. It is run by 
Compunet Teleservices Ltd, an independent 
company. At present the system supports only the 
Commodore 64, but Compunet intends 
eventually to support all the popular home micros. 


PACKET SWITCHING SERVICE 
Finally, let’s take a brief look at British Telecom’s 
Packet Switching Service (PSS), which is not a 
computer service in the sense that Gold, Prestel or 
Compunet are, but is a cheap way of accessing 
other computer systems. — 

Unless you are within the local calling area of 
the computer service you are using, the cost of the 
telephone call can be the main expense. This is 
especially true if you use American systems, but 
can also apply to long distance inland calls. PSS is 
British Telecom’s answer to the problem. 

PSS is a network connected to all the main 
public access computer systems worldwide. Users 
can dial a local PSS ‘node’ (entry point) and 
through it access any of the systems connected. 
The user pays only the cost of the call to the local 
node (normally a local call) plus a PSS charge. The 
‘Sample Session Using Telecom Gold’ box shows 
how Gold is accessed via PSS. 























Gold tells you a 7 
rhe date and U ) 
a ia want Lo read it by presen if 
you if you see 


prompt. Press <CR> LO CONLINUe, 








Now let's send the letter: 






We're finished. SO let's log off: 















- Wa You won't 
$LO\A01-7531 740139 Ghee be asked to 109 on; in fac 








ntlgold <+non-printing password > 


ADD? 


/f PSS doesn't recognise your 1D and password, 

it will respond with NU?’ and wait for you to try 
again. When your'e on, it will ask you the network 
aaaress of the service you want, using the prompt. 





a21920100481 









23421920100481+COM 





And you're into the system you've called. 
We've called Telecom Gold, so let’s see 
how Gold works: 


Primecom Network 18.46 System 61 









Please Sign On 
>id tecO0? 


Password: <non-printing password > 


TELECOM GOLD Automated Office Services 18.46(81) 
On At 18:23 30/09/84 BST 
Last On At 16:53 27/09/84 BST 









Gold tells you if you have 
any mail-in your mailbox 
and if you have read.it: 


Mail call { 1 Unread) 











>mail 
Send, Read or Scan: read 


To: TCCOO? (81:-TCCOO7) 

From: LSTORER (BTG035) Posted: Fri 28-Sep-84 
16:46 BST UK Sys 80 

Subject: Reply to: query re: $1 to 84 changeover 







Action Required: delete 
End of Mail 











Send, Read or Scan: < CR? 






If you've been on the system a while, it's a good 
idea to see if any mail came in while you were on: 


>mailck 
No mail at this time 






> off 

Off At 18:29 30/09/84 BST 
Connect Mins = 7? 
Compute Secs = 4/3 









Now were back in PSS, but 
you can simply hang up on this: 
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nture game programming 





As our 


project approaches its conclusion, we 
analyse the design of the last two special 
locations in Haunted Forest — the swamp 
and the village — and complete the listing 
for our Digitaya adventure. 





Haunted Forest are still to 
be dealt with: the swamp and the village. Let us 
start by looking at the swamp location. As with all 
special locations it is important to decide on a 
storyline for the special location before starting to 
program. This story can be as complex or as simple 
as the programmer sees fit, but he must bear in 
mind that a very complex plot at each location can 
make for a great deal of programming effort and 
eat large holes in the computer’s residual memory. 


THE SWAMP 


The storyline for the swamp is as follows: 


As the player enters the swamp he starts to sink. 
The player can use all the ‘normal commands’ 
available, but cannot leave the swamp. 

Instead, the player must elect to swim if he is to 
leave the swamp. 


The player can swim only if he carries less than two 


objects, as these weigh him down. 

If the player is carrying two objects, then he must 
drop one if he is not to sink. 

All objects dropped in the swamp are lost for good 
and cannot be recovered later. 


4870 REM *x*x*%* SWAMP SR kx ex 

4875 SF=1 

48e0 SN#="YOU START TO SINK INTO THE SWAMP. ":GOSUB 
5500 

4885 PRINT: INPUT" INSTRUCTIONS"? IS 

489A GOSUB25@O:REM SPLIT INSTRUCTION 

4895 IF F=@ THEN 4885:REM INVALIO 

49A0 GOSUB399@:REM NORMAL INSTRUCTIONS 

4910 IF VB#="LOO0K" THENGOSUB2ZO800:GOTO4S85 

4915 IF VBS="OROP"THEN IVSCF,2)="-2"!REM OBJ LOST 
FOREVER 

4917 IF VF=1 THEN 4885:REM NORMAL COMMAND 

4920 REM **x NEW COMMANDS «x 

4925 IF VBS¢>"SWIM"THEN SNS="I DON'T UNDERSTAND":G 
OSUBS599:G0TO04885 

4920 REM «xx SWIM #&x 

4922 F=8 

49325 FOR I=1 Ta 2 

4940 IF ICS¢1)<>""THEN F=F+r1 

4950 NEXT I 

4955 IF F¢2 THENGOSUB5S@35:RETURN:REM SWIM AWAY 
4960 GOSUB 5@96:RETURN:REM TWO OBJS HELD 





_ 97 5000 REM *x***k TWO OBJECTS HELD S/R *eax 


50910 SN¢#="THE OBJECTS ARE WEIGHING YOU DOWN AND YO 
U ARE SINKING. ":GOSUB5500 

S412 PRINT: INPUT" INSTRUCTIONS"; IS% 

5815 GOSUB2SOO:REM SPLIT INSTRUCTION 

5920 IF VBS<>"DROP" THENGOSUBS@S8S0:REM SINK 

5025 GOSUB3900: IVS(F,2)="-2":REM DROP OBJ 

3030 IF HF=@ OR F=@ THEN S@80:REM SINK 

5035 REM *x*x*e%e SWIM AWAY ***% 

5049 SN#="YOU CAN NOW SWIM THROUGH THE SWAMP. WHIC 
H WAY WILL YOU GO?":GOSUBS500 

S45@ EX$(2>="89080605":GOSUB23902:REM DEFINE AND DI 
SPLAY Exits 
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5055 PRINT: INPUT" INSTRUCTIONS"; ISt 

5064 GOSUB25460:REM SPLIT INSTRUCTION 
5@62. IF F=@ THEN SOS55:REM INVALID 

5665 GOSUB35@0:=REM MOVE 

5067 EX#(2)="O800080000":REM ZERO EXIT DATA 
S478 RETURN 

sO75 : 

5486 REM #4%** SINK SYR *k*x 

5085 SN#="YOU SINK INTO THE SWAMP AND DROWN" -GOSUB 
53508 : 

5698 END 


Lines 4870-4917 allow normal commands to be 
dealt with, using the standard subroutines 
previously designed. Ii the player elects to drop an 
object immediately on entering the swamp this will 
be dealt with by the DROP routine. However, this 
routine reinstates the dropped object’s position in 
the main inventory IVS(,), usingthe current value of 
the location counter, P. This in turn means that, as 


far as the program is concerned, the dropped 


object now resides at the swamp location. If we 
want to lose all trace of an object dropped in the 
swamp, then, in the case of a player wanting to 
drop an object here, we must amend the relevant 
entry in IVS(,). 

Remember that IVS(F,2) holds the position of 
object F. Normally this is either the location 
number, or - 1 if the object is carried by the player. 
To make the object appear to vanish from the 
game entirely we need to make IVS(F,2) incapable 
of being interpreted as a location or of indicating 
that the player holds the object. In line 4915, 
IVS(F,2) takes the value - 2, Fhaving already had the 
relevant object designated to it by the DROP 
routine. 

If the player elects to SWIM, the program is 
allowed to fall through to line 4930. Here, the 
player’s personal inventory is checked to 
determine how many objects are being carried. If 
the count is less than two then the program calls 
the SWIM AWAY subroutine, which allows the player 
to leave the swamp. If the player is carrying two 
objects he is given the opportunity to drop one; if 
he fails to take this course of action he sinks. 

The SWIM AWAY routine allows the escaping 
player to specify the direction in which he wishes 
to swim. The exit data given for the swamp in the 
original DATA statements is 00000000, indicating 
that there are no exits from the swamp. Line 5050 
redefines the exit data and calls the subroutine that 
describes the exits. The player is then allowed to 
select one exit and thus leave the swamp. Note that 
the exit data for the swamp is zeroed at the end of 
this routine, so that if the player re-enters the 
swamp later there won't be any exits. 


THE VILLAGE 


The village provides the escape route from the 
haunted forest, although the player still has to 








= my 





carry out several tasks before he is allowed to leave 
the adventure. The storyline for the village 
location 1s: 


The village is surrounded by a high, apparently 
unscalable wall. 

The gate through the wall is guarded. 

To get into the village the player must first kill the 
guard, using the gun. 

The player then has to unlock the gate with the key 
to escape from the forest. 


The village routine actually consists of two parts: 
first, the guard peril has to be negotiated and, 
second, the gate has to be unlocked. It is not 
difficult to envisage a scenario where the player, 
carrying the gun, arrives at the village and kills the 
guard, only to find that a key is needed to open the 
gate. If the player does not have the key, then he 
will need to leave the village location in search of it. 
If on the player’s return the same description of the 
village location is given — 1e. that a guard is 
present — this will not be consistent. A particular 
feature of the game should be encountered and 
dealt with only once. If the guard is killed, then that 
‘characteristic’ of the village must be removed. 
This is not as difficult as it sounds. A flag can be 
used to denote whether or not the guard is alive or 


dead. The variable GF is used for this purpose — its" 


initial value is zero indicating a live guard. If the 
player kills the guard, then GF is set to 1. The value 
of GF can be tested on entering the village location 
to determine whether the guard peril still exists or 
not. Having killed the guard, the player moves 
forward to the gate. Instructions can be split and 
dealt with using the standard subroutines that we 
have already. If the player has the key and uses it to 
unlock the gate then he has successfully completed 
the adventure. 


51090 REM x*** VILLAGE S/R *#4x 

51092 SF=1 

5195 SN#="THE VILLAGE IS SURROUNOED BY A TALL WALL 
.":GOSUB5500 

51@6 IF GF<>@ THEN GOSUB519@:RETURN:REM GATE 

5107 SN#="A GUARD IS AT THE ENTRANCE GATE TO THE V 
ILLAGE":GOSUB5590 

S115 PRINT: INPUT" INSTRUCTIONS"; IS# 

5120 GOSUB250@: IF F=@ THEN 5115:REM INVALID 

5125 GOSUB39@0:REM NORMAL INSTRUCTIONS 

5130 IF VBS="LOOK"THEN GOSUB200@:REM DESCRIBE 

5135 IF VB$="GO" AND MF=1 THEN RETURN 

5140 IF VF=1 THEN 5115!REM NEXT INSTRUCTION 

5145 IF VBS<>"KILL"THENSNS="I DON'T UNDERSTAND" :GO 
SUB5599:GOTO5115 

S150 REM ** KILL ** 

5155 SN¢="WHAT WILL YOU USE TO KILL THE GUARD?":GO 
SUB559a 

51i6@ SN#="ENTER OBJECT OR <I> FOR INSTRUCTION":GOS 
UBS509 

5162 INPUT IS#:IF IS#="I" THEN 5115 

5165 GOSUB25@0:REM SPLIT 

5167 IF F=@ THEN 5i6@:REM INVALID 

5176 GOSUBS3@0: IF F=@- THEN SN#="THERE IS NO 
OSUB5590@:GoTO516a 

5172 OV=F:GOSUB545@:REM IS OBJECT HELO 

5174 IF HF=@ THEN SN#="YOU OO NOT HAVE THE "+1V%(F 
,1):GOSUB55@@:GOTO516@ 

5175 IF F<>i THEN SN®="THE "+I¥$(F,19+" 
:GOSUB5590:GOT05160 

51€@ SNS="YOU KILL THE GUARD": GOSUB55@0:GF=1 

5185 : 

5190 REM ****x LOCKED GATE S/R **x*x 

5195 SNS="YOU MOVE FORWARD AND TRY TO OFEN THE GAT 
E TO THE VILLAGE" 
5200 SN#=SN¢+" BUT THE GATE IS LOCKED AND WILL NOT 
MOVE ":GOSUB55900 

5205 PRINT: INPUT" INSTRUCTIONS"; IS 

5210 GOSUB2590:IF F=6 THEN 52@5:REM INVALID 


"+S: G 


IS NO USE" 








5215 GOSUB3@090:REM NORMAL INSTRUCTIONS 
5220 IF VBS="LOOQK"THEN GOSUB2O0G:REM DESCRIBE 

5225 IF VBS="GO" AND MF=1 THEN RETURN 

5230 IF VF=1 THEN S2@@5:REM NEXT INSTRUCTION 

5232 IF VBS="USE"THEN 5240 

5234 IF VB#= "UNLOCK " THENSN#= "HOW? "?GOSUB55@0:GOTOS 
205 

5225 SNS="I DON'T UNDERSTAND": GOSUB55@9:GOTO5205 
5240 GOSUB5390:REM VALIO OBJECT 

5ede OV=F:GOSUB5450:REM IS OBJ CARRIED 

5244 IF F=@ THEN SN#="THERE IS NO "+h:GOSUB5500:G 
oTO5205 

5246 IF HF=@ THEN SN#="YOU DO NOT HAVE THE "“IV#¢F, 
1>:GOSUB55@9:GOTO5205 

5248 IF F<>3 THEN SNS="THE "+1V$C(F,19+" 
!:GOSUB55900:GoOTO5205 

5250 REM ** THROUGH GATE AND SAFE xx 
5255 SN#="YOU UNLOCK THE GATE, AND DISGUISING YOUR 
SELF IN THE DEAD" 

5260 SN#=SN$+" GUARD'S CLOTHES, WALK UNNOTICED THR 
OUGH THE VILLAGE" 

5265 SNS=SN$+" ANDO THE SAFETY OF THE OUTSIDE WORLD 
.":GOSUB5300 

5270 ENO 


IS NO USE” 


So that we can call these two special location 
routines, we must amend line 2720 of the 
subroutine that decides whether or not a location 
is special. Make this change: 

27e6 ON P GOSUB4S3S@ .4874,51060,4598 
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LIGHT PEN 


This is a device that enables you to interact with a 
program without using a keyboard. By pressing 
the light pen on a specific position on the monitor 
or television screen the user can instruct the 
computer to perform an action, draw a line or 
select a menu option. 

A light pen consists of a tube connected by a 
cable to a port on the computer. At one end of the 
tube is a lens, behind which is a photoelectric cell. 
Light falling on the cell will cause a greater flow of 
electricity through the circuit. Current from the 
cell is passed to an amplifier and then transmitted 
to the computer. Most light pens have an on/off 
switch and, depending on what kind of port the 
pen is plugged into, may have an encoding circuit 
to turn the analogue sea from the cell into a 
digital one. 

The pen works by detecting the presence of the 
electron beam inside the television or monitor that 
traverses the screen to build up an image line by 
line. The video chip inside the computer ‘knows’ 
when the beam starts to scan the screen. After a 
period of time, the chip will receive a signal from 
the light pen telling it that the beam has passed the 
pen’s photosensitive end. By dividing the speed of 
the moving beam by the time taken to reach the 
light pen, the computer can calculate where the 


light pen is positioned on the screen, and thus — 


interpret the user’s response. 





LINE PRINTER 
A line printer is a device that prints lines of text on 
paper. Various types of line printer have been 
developed, including dot matrix, daisy wheel and 
laser printers. Whatever method is used to put 
print onto paper, however, these variations have 
many features in common. Information to be 
printed arrives from the computer and is stored as 
data in a buffer (an area of RAM). The buffer 
stores the text because the computer feeds it into 
the printer faster than it can be printed. So rather 
than have the computer waiting for each character 
to be printed, it delivers information in ‘buffer 
loads’, and is thus able to get on with other tasks 
while the information in the buffer is being 
printed. When the buffer is empty the printer 
sends an interrupt signal to the computer, which 
then delivers another buffer load of data. 

A line printer has a typewriter-style carriage 
around which the paper is fed (usually in a 
continuous stream) past the print head. The 
rolling movement of the carriage and the special 
movements of the print head, such as RETURNs 
from right to left of the paper-width, are governed 


by ‘control characters’. These are special codes 


that the printer recognises as commands. 


LISP 


Lisp is an acronym for LJSt Processing. It is a 
computer language that is based — as its name 
suggests — on the manipulation of lists of data. 
The lists are set up within the system and names 
assigned to them. Elements of a list can then be 
operated on — for example, a test could be made 
to see whether a condition is true or false. 

Programming in Lisp consists of defining the 
functions with which we can perform our 
operations. Lisp is a ‘functional’ language, which 
means that complex functions can be built up from 
the basic set of LisP commands in much the same 
way as LOGO. Because of its ability to manipulate 
words and test them for sense and syntax, LisP is 
currently the subject of a great deal of work in the 
field of artificial intelligence. 


LOCAL AREA NETWORK 


A local area network (LAN) consists of a group of 
computers linked together in such a way.as to 
share a common peripheral device and 
communicate with each other. Local area 
networks do not have to consist of the same type of 
computer, nor do they have to be in the same 
room or even the same building. Some computers 
in LANs are in different parts of the world. 

There are three types of local area network. A 
star network consists of several computers joined 
to a single central computer that controls the 
network and peripherals. Data sent from one 
satellite computer to another will pass through the 
central computer. 

A ring network will have the computers ‘daisy- 
chain’ in a continuous loop. Ring networks are 
unsuitable in large configurations because of the 
number of machines that the data may have to 
pass through to reach the target computer. 

The third type, bus networks, are typified by 
the Econet system of the BBC Micro. The 


- computers are linked via individual branch cables 


to a central ‘bus’, thus allowing any one of them to 
communicate with any other directly without 
having to pass through a third computer. 


LOGIC 

Logicis the fundamental basis of the operation of 
computers. It is the science by which conclusions 
are reached by reasoning or inference from a set of 
parameters. Using such reasoning, logic can be 
expressed in algebraic form — e.g. IF A THEN B. 
Logic does not deal in shades of grey but in black 
and white. A proposition is either true or false. 
Thus logic, reduced to the essentials of True or 


False and On or Off, is particularly suited to the | 


binary arithmetic used in computers. 

The transistors within a computer can be 
arranged in such a way as to perform ‘logical’ 
operations. There are six of these logical circuits 
and they can perform AND, NAND, NOT, 
NOR, OR and Exclusive-OR operations. ‘These 
circuits are the basis on which the entire computer 


is built. Thus logic can also refer to any cpmepulst 


circuit. 








Light Lines 
A light pen sends information to 


the computer, which allows it to 


calculate where the pen is 
pointing ata VDU or screen. 
This is useful in applications 
that involve screen ‘drawing’ or 
selecting options from an on- 
screen menu 
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A Child’s First Words 

My Talking Computer is 
intended to be achild’s firs 
introduction to computers. It 
designed to be as simple tot 
as possible. Overlays contait 
in a flip-over book are place 
over a touch-sensitive pad a 
held in place by a frame. 

Expansion modules containi 
extra programs can be easily 


inserted into the slot on the left- 


hand side of the computer 








My Talking Computer is a microprocessor- 
based learning aid for pre-school children, 
which neatly and economically solves the 
problem of how infant fingers can 
communicate via a ‘keyboard’. We assess its 
value as an educational tool — and decide 
whether it’s really a computer at all! 





My Talking Computer from Microspeech 
intended for use by children of three and upwards, 
and the company claims that its machine is already 
in use in primary schools throughout the United 
Kingdom. The ‘computer’ is contained in a light 
plastic case measuring 23 by 25 cm (9 by 10 in). 
Overlays for the various programs can be placed 
on a touch-sensitive panel on the front of the 
machine and these are held in place by a frame. In 
this respect the machine is similar to the 
Touchmaster pad (see page 830), although My 
Talking Computer has much fewer contact points. 
Already fitted is My Talking Clock which, used in 
conjunction with one of the built-in programs, 
teaches children to tell the time. 

At the side of the machine is a slot where the 
program modules (cartridge-like devices) are 
fitted. Although My Talking Computer is an 
ingenious new approach to teaching small 
children, the resident programs are obviously 
limited in their application, which necessarily 
shortens the useful life of the machine as far as the 
individual child is concerned. However, the 
manufacturers attempt to overcome this problem 
by providing an expansion slot that enables extra 
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ROMS to be fitted. Although the first of these 
ROMs, Expansion Module One, appears to be 
pitched at only a slightly higher level than the on- 
board ROM, the intention seems to be to produce 
a series that will increase in sophistication as the 
child gets older. Above the expansion slot is a 
small speaker. The machine can be run using 
either five 1.5v batteries or an external power 
supply. 

The programs are held on a single ROM chip 
that Microspeech claims contains more than 120 
Kbytes of data, although this data will not be 
loaded by the computer all at once. The ROM- 
based software is divided into five master 
programs, each of which is subdivided into several 
programs based around the same subject. The first 
master program is dedicated to teaching 
arithmetic, with exercises such as number 
recognition, and simple addition, subtraction, 
multiplication and division. The second teaches 
the relationship between pictures and words. The 
third is a ‘talking calculator’ that speaks the figures 
as you enter them and tells you the result. The 
fourth program consists of ‘talking’ games that test 
a child’s ability to respond to relationships, 
couched in such terms as ‘find the dog’. The fifth 
program, which we have already mentioned, 
teaches the child how to tell the time. 

The child uses a particular program by turning 
through a ring-bound book of overlays and fitting 
the selected one under the frame on the front of 
the computer. Pressing the ON square on the 


overlay switches the machine on and a female 
voice responds with ‘Hello’. The machine then 
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Telling The Time 


The computer has My laiking Clock titted above the touch pad. 
On the underside of the clock are a Sel Of protruding teeth, which 
correspond to the pad on the computers, and make the device 


more accurate. [he hands of the clock can be moved around the | | 


dial and the computer will tell you what time is being displayed 


prompts the child to press the GO key on the 


overlay. The computer ‘knows’ which program 
has been selected because the ON and GO keys are 
in a different position on each overlay. This 
method of operation is particularly useful for 
small children. 

Once a child has learnt that ON starts the 
computer and GO starts the program, he can then 
load and run any of the programs without any 
assistance from an adult. The overlays are plastic- 
coated, which means that jam and chocolate can 
be wiped off. 

When assessing the educational value of a piece 
of hardware or software, certain criteria apply. 
The package must teach what it claims to, for 
example, and it must not assume any prior 
knowledge of the subject it is trying to teach — 
pages of written instructions are clearly 
unacceptable in a ‘learn to read’ program. It also 
helps if it is easy and entertaining to use. 


THE SPEECH SYNTHESISER | 


The built-in speech synthesiser is. the best thing 
about the computer. In fact, it makes you wonder 
why calculators don’t have built-in speech 
facilities. Nevertheless, it has its limitations. The 
speech is stored as whole words, which are then 
individually accessed to build the phrases used. 
The stilted phrasing that results can’t really be 
avoided as the same words are used in a number of 
contexts. The female voice used has an American 
accent, which may cause British parents to 
complain that their children are being taught to 
speak ‘American’, but this may annoy adults more 
than children. The most serious problem, 
compounded on a machine designed for 
educational applications, is that many of the 
words are indistinct: it is difficult, for example, to 
tell the words ‘by’, ‘my’, and ‘sky’ apart. Even after 


repetition of certain phrases it is difficult to 


determine what has been said. | 

We can now judge whether My Talking 
Computer meets the criteria we defined as being 
essential in an educational aid. The ease with 
which new programs can be fitted and run is 
certainly to be commended. The fact that the 
computer actually speaks is a_ tremendous 
advantage in teaching a child to read, and neatly 
avoids the necessity for complicated instruction 
sheets. Despite doubts concerning the quality of 
the speech, the computer’s ability to associate the 
sound of the word with its written form is a much 
more direct method of teaching than that offered 
by software packages, which simply associate the 
word with pictures — although, of course, My 
Talking Computer does that as well. Its ability to 
respond verbally ensures that it is entertaining to 
use, as well. 

My Talking Computer is obviously not a 
computer in the usual sense of the word, since it is 
not ‘programmable’ by the user. It does, however, 


show microcomputer technology being applied in 


educational areas. As well as being a sophisticated 
toy, it can be used to back up other lessons. 










MY TALKING COMPUTER 








250x230x70 mm 











software is provided in ROM 
On board the computer. Extra 
soitware is provided in the 
form of Expansion Module | 
(£17.95), which plugs into a 
cartridge siot on the machine 












My Talking Computer is 
extremely easy io use. he 
Simpie loading procedure and 
te speech synthesis jacility 
_mean that a child does not 
need to be able to read before 
using the machine 





Tne speech is offen indistinct 
and stilted. [he machineis © 
not programmable, and - 
cannot be classified as a true 
microcomputer 
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LIZ DIXON 


Three Tessellations 


Using Hexagonal Tiles 


Using Equilateral Triangle Tiles 


Using Square Tiles 


END OF THE LINES 





A ‘tessellation’ covers an area of a plane by 
fitting together ‘tiles’ of the same shape, so 
that there are no spaces between the 
individual pieces — an everyday example is 
the tiling in a bathroom or kitchen. In this 





squares, equilateral triangles and hexagons (as 
shown in the margin). However, none of the other 
polygons tessellate. ‘To see why not, let’s consider 
an example — a pentagon. The angle at the corner 
of a regular pentagon is 108°. Put three of these 
together on a focal point and you have used up 
only 324° — so there is a gap. Add a fourth and the 
total angle is now 432°, which means that the 
shapes overlap. Squares, equilateral triangles and 
hexagons all tessellate precisely because the angles 
at their vertices (90°, 60° and 120° respectively) 


‘divide into 360 an exact number of times. 


It is quite straightforward to write LOGO 


- procedures to produce these tessellations. 
Probably the best approach is to write a procedure 
to draw the motif starting from the centre and 


returning to the centre (this involves state 
transparency — see page 564). We can then use 
this within a ‘superprocedure’ that simply moves 
the turtle to the centre of the next shape to be 
drawn each time. 

The following procedures draw a simple 
tessellation of squares. Tessellations of equilateral 
triangles and hexagons could be drawn in a similar 
way. 


TO TESS 
PENUP SETXY (—100) (90) PENDOWN 
REPEAT 5 [VERTLINE SETXY (—100) (YCOR — 
40)] 

END 


TO VERTLINE 
REPEAT 5 [SQ 40 SETX XCOR + 40] 
END 


TO SQ:8_ 
PENUP LEFT 45 
FORWARD :S * (SQRT 2) / 2 
RIGHT 135 PENDOWN 
FORWARD :S RIGHT 90 FORWARD :S RIGHT 90 
FORWARD :S RIGHT 90 FORWARD :S RIGHT 90 
PENUP LEFT 135 
BACK :S * (SQRT 2) / 2 RIGHT 45 
END | : 


Tessellations can be made from more complex 
motifs than regular polygons, and can also be 
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made by using a mixture of shapes. Nevertheless, 
tessellations based around regular polygons have 
a great deal of potential. Many of MC Escher’s 
drawings are variations on simple regular 
tessellations. 

A straightforward method of building up more 
complex diagrams involves modifying SQUARE by 
replacing the FORWARD commands that draw the 
sides of the square with procedures. The one rule 
we must observe is that any modification to the top 
side of the square must be matched by a 
corresponding modification to the base, and any 


modification to the right-hand side must be 


matched by one to the left-hand side, so that the 
shapes will still fit together. 

To draw the basic shape, we simply replace the 
commands that draw the sides of the square by 
procedures to draw the new lines. The new 
tessellation (shown below) is then drawn by 
calling TESS again. Here is the full listing: 


TO SQ:8 
PENUP LEFT 45 
FORWARD :S * (SQRT 2) / 2 
RIGHT 135 PENDOWN 


PENUP LEFT 135 
BACK :S * (SQRT 2) / 2 
RIGHT 45 
END 
TO SIDEA :S 
FORWARD :S / 4 LEFT 90 
REPEAT 19 [FORWARD 2 * 3.1416 * :S/ 144 
RIGHT 10] 
LEFT 100 FORWARD :S / 4 
END 


TO SIDEB :S 

LEFT 45 FORWARD :S / 2 

RIGHT 90 FORWARD :S / 2 

LEFT 45 FORWARD :S — :S * (SQRT 2) / 2 
END 


TO SIDEC :S 
FORWARD :S / 4 RIGHT 90 , 
REPEAT 19 [FORWARD 2 * 3.1416 * :S/144 LEFT 
10] 


manne 
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SIDEA :S RIGHT 90 SIDEB :S RIGHT 90 
SIDEC :S RIGHT 90 SIDED :S RIGHT 90 - 

















RIGHT 100 FORWARD :S / 4 TO MARK :$ . 
END | | PENDOWN LEFT 45 


FORWARD :S * (SQRT 2) / 2 

BACK :S * (SQRT 2) /2 

LEFT 90 FORWARD :S * (SQRT 2) / 2 PENUP 
BACK :S * (SQRT 2) PENDOWN 

FORWARD :S * (SQRT 2) / 4 LEFT 45 


TO SIDED :S | 
FORWARD :S — :S * (SQRT 2) / 2 RIGHT 45 
FORWARD :S / 2 LEFT 90 
FORWARD :S /2 RIGHT 45 


le FORWARD :S/2 LEFT 45 
Escher’s technique was more complex, of course, FORWARD :S * (SQRT 2) / 4 PENUP 
as he also slowly modified the shapes as they BACK :S * (SQRT 2) / 2 LEFT 135 
‘moved’ across his tessellation. A LoGo procedure END . 
to do that would be very interesting... 
USING GLUE 


_ Arather different way to approach the question of 


tessellations is given by Harold Abelson and 
Andrea diSessa as an exercise in their excellent 
book Turtle Geometry. Their approach goes like 
this: think of a shape drawn within a square, say a 
pattern on a tile, and then glue four of these 
together to make a larger square. Take this larger 
square and glue four of these together, and so on. 

There are many different gluing methods. In 
fact, since each of the four pieces can be oriented 
in one of four directions there are 4X4X4X4, or 
256, possibilities. The resulting patterns are a 
product both of what was drawn on the tile, and of 
the gluing method used. Our procedure, MARK, 
draws the basic motif shown on the right. 


























Evolving Figures 

Tessellating figures are shapes 

that fit together exactly to cover 

a plane. ‘Metamorphosis II’ by 

M.C. Escher (1898-1972) — on 
a te ; which our computer-created 
- a graphic is based — 

demonstrates how a simple 

pale __ tessellating figure, such as a 


: me Se \ regular hexagon, can be 
o> } : a | a, ~~ : # progressively changed to 
=. “ produce a more complex 


tessellation — in this case a 
sophisticated lizard shape. 
Escher’s technique underlines 
Jo . | the gradual change from the 
eS fe simple to the complex as the 
te mea §=©eye moves across the scene 


IAN McKINNELL ON THE MACINTOSH: BASED ON M.C.ESCH ER’S ‘METAMORPHOSIS II’ (1939) 
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One possible gluing, GLUE1, follows. To run it, 
type DRAW PENUP GLUE1 [ MARK ] 100. The 
resulting pattern is shown. 


TO GLUE1 :PROC :S 
SQUARE.PIECE 0 :PROC :S 
SQUARE.PIECE 0 :PROC :S 
SQUARE. PIECE 0 :PROC :S 
SQUARE.PIECE 0 :PROC :S 


C at BH 


SQUARE.PIECE draws one of the four squares 
making up the larger square. It takes three inputs: 
-A determines the orientation of the square, :PROC 
is the name of the motif drawing procedure and :S 
is the length of the side. It is not practicable, given 
the limits of the screen, to keep on expanding the 
size of the squares, so the procedure takes the size 
of the outer square as input and calculates the size 
of the smaller squares. 


TO SQUARE.PIECE :A :PROC :S 
FORWARD :S / 4 RIGHT 90 
FORWARD :S/4 RIGHT 90*:A | 
RUN SENTENCE :PROC :S / 2 LEFT 90 * :A 
BACK :S / 4 LEFT 90 
BACK :S / 4 RIGHT 90 
END 


Here are a number of other possible gluings: 


TO GLUE2 :PROC :S 
-SQUARE.PIECE 0 :PROC :S 
SQUARE.PIECE 1 :PROC :S 
- SQUARE.PIECE 2 :PROC :S 
SQUARE.PIECE 3 :PROC :S 
END 


TO GLUE :PROC :S 
SQUARE.PIECE 0 :PROC :S 
SQUARE.PIECE 2 :PROC :S 
SQUARE.PIECE 3 :PROC :S 
SQUARE.PIECE 1 :PROC :S 

END 


TO GLUE4 :PROC :S 
SQUARE.PIECE 3 :PROC :S 
SQUARE.PIECE 2 :PROC :S 
SQUARE.PIECE 1 :PROC :S 
SQUARE.PIECE 0 :PROC :S 

END 

TO GLUE5 :PROC :S 
SQUARE.PIECE 2 :PROC :S 
SQUARE.PIECE 1 :PROC :S 

. SQUARE.PIECE 0 :PROC :S 
SQUARE.PIECE 3 :PROC :S 
END 
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MARK is the name of a shape-drawing command 
that requires one input. We glued this together 
with GLUE1 [MARK] 100. Looking at this command 
line we can see that GLUE1 [MARK] can itself be 
thought of as a command that only requires a 
number in order to draw a shape. We can, 
therefore, use [GLUE1 [MARK]] as the input to 
another GLUE command. For example: 


GLUE2 [GLUE1 [MARK] 100 
The fun is only just beginning! Consider: 
GLUE3 [GLUE2 [GLUE1 [MARK]]] 100 


We now have 256X256X256 combinations of 
three-level gluings to consider. Nor is there any 
need to stop at three levels! 
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RECONNAISSANCE 


MISSION 





We continue to investigate a variety of 
applications for the Workshop robot that we 
have built. Here, we design a piece of 
software for the robot to scan a given area 
and display the shape of an object found 
within the area. 





To Sila our ik to s scan a a given a area, we rust 
first devise a scanning pattern that will cover the 
area efficiently. We may start by considering a 
scanning pattern where the robot moves 
backwards and forwards across the area probing 
for an object. On locating an object, we could elect 
to probe around all of its sides before proceeding 
to ‘sweep’ the rest of the area. However, such an 
algorithm is difficult to program, and can lead to 
problems if more than one object is present within 
the area to be scanned. An alternative course of 
action on meeting the object is simply to turn 
around and continue to scan as before. ‘The steps 
of such an algorithm can be described as follows: 


REPEAT 
REPEAT 
Probe forwards for an object 
UNTIL side edge of defined area is (elec or 

object is found 
_ Move up one ‘strip-width’ 
Turn around 
UNTIL top edge of defined area is reached 


On completion of this horizontal scan, the robot 
will not have probed into every area available to it 
if an object is present. Using this scanning pattern, 
the area behind any object (the ‘blind area’) will 
remain unscanned. At least one vertical scan (i.e. 
at 90° to the first) is required. 


SENSOR MODIFICATION 


Before the Workshop robot will perform a 
successful scan, a minor modification must be 
made to the two front sensors. Because the robot's 
wheels protrude out the sides, there is a danger 
that these will come into contact with an object as 
the robot scans past its side. To get around this 
problem we must add a shield to the front of each 
sensor, to guard the wheels. Each shield should be 
a rectangle, approximately 95 by 25mm (37 by 
lin), made of a light-weight material, such as rigid 
plastic or metal. Make sure that the material used 
isnot so heavy that it pulls the sensor down into the 
closed position. The shields can be mounted onto 
the sensor tips using tape or glue, and should be 
positioned so that they extend outwards to cover 
the wheels exactly. Check the action of the sensor 
switch to ensure that it can still open and close. 


SHAPE SCANNER PROGRAM 


The program used to make the Workshop robot 
perform an area scan has been written using a 
single horizontal and a single vertical scan pattern. 
As the robot completes its traverse of each strip of 
the scan, a corresponding area of the computer’s 
screen is filled with colour. At the end of the scan a 
pictorial representation of the area — as the robot 
‘sees’ it — will be displayed on the screen. 

Both versions of our program ask for the user to 
type in the dimensions of the area to be scanned. 
Using BBC Mode 4, or the Commodore 64’s 
high-resolution display, each pixel on the screen is 
made to correspond to a 4 mm square in the area 
being scanned. Maximum dimensions in the 
horizontal and vertical directions are therefore 
1,279 and 1,023 mm respectively, for both 
machines. Note that a strip — width of 40 mm 
(13in) is used by each program. 

As the robot completes each strip during the 
scan, the graphics display is updated, using the | 
procedures (or subroutines) called XPLOT and 
YPLOT. In the BBC Micro’s version, the strip area 
on the screen is simply filled by using the MOVE and 
DRAW commands to produce a series of adjacent 
parallel lines. The Commodore 64 version, 
however, relies on the two machine code routines 
— PLOTSUB and LINESUB — designed earlier in the 
course to make up for the lack of high-resolution 
drawing commands in Commodore BASIC (see 
pages 337 and 416 respectively). You may have 
copies of the final object files for these two 
routines, which can be loaded using lines 30 and 
40 of the Commodore version of the program. 
Alternatively, you may have Basic loaders for 
these two routines. Each routine should be 
separately loaded and run, before loading and 
running the program. In this latter case, lines 30 
and 40 can be omitted. 

Apart from the substantial blind area that can 
be left after two scans, there are several other 
difficulties that can occur. Most prominent among 
these is that the program works with varying 
degrees of success for different shapes or different — 
orientations. It will be most successful with 
rectangular shapes, orientated along the 
horizontal and vertical axes. Triangular and 
circular shapes will produce larger blind areas, as 
the scan pattern will tend to ‘square off 
irregularities in the objects that are met. You may 
wish, as an exercise, to extend the program given 
here so that a further vertical scan is made. The 
robot can also get into difficulties if it encounters 
an object during its manoeuvre to begin a new 
strip. For simplicity’s sake, no check is made on the 
state of the sensors during this manoeuvre. 
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The simplest method for . 

_ : _ _ ___ scanning a given 

2 LULU rectangular area is to make 

ee — ee two ‘sweeps’ at 90° to each 

se oe other. Whenever an object is 
|. met, or the edge of the area 

reached, the robot moves up a 


Strip and continues the sweep 





5 in the opposite direction. 
| % after Horizontal Scan Using this method, ‘blind 
areas’ will be left behind any 
START Objects found. The second 


sweep will, however, fill in 
much of the detail that was 
‘unseen’ during the first 
sweep. Inaccuracies will still 
arise because of the width of 
the sweep strip used and the 
mutual orientation of objects 





After Vertical Scan 
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BBC Micro Listing Continued 


240dy=—dw: target=8:ystar t=y : : Sse eon 
_ 25@PROCturn( sense, 9@) —  eaia 
Z6GREPEAT . 2020 
276REPEAT : 2030 
28GPROCmove( forwards, dy) :y=rtdy - 2040 
29QUNTIL (© 2DATREG AND 192) <>nei ther _bumpers OR y-tarcet 2050 


SOOPROCyplot 2Gbo 


310dy=-dy:x=xtdxiystart=y | 2676 
S20IF target=0 THEN taraget=wy ELGE targe t=8 3000 
SSG@PROCnext strip sense) 3010 
S481F sense=right THEN sense=left ELSE sense=right 3020 
SS@UNTIL x>=wx OR x<@ ese 
S6B8ENDPROC 3040 
37@: 30590 
SSODEF PROCnext striptway) 3860 
S7GPROCmove (backwards ,3@) — 3070 
46@PROCturn (way, 78>? 308¢ 
41 @PROCmove( forwards,width) 2090 
426PROCturn way ,78?  siea 
43Q0ENDPROC 3118 
440: sie 
4S5@DEF PROCscan dimensions 3138 
46Q8INPUT"X DIMENSION IN MM" jwx 3140 
470 IF wx>l279 THEN 466 4000 
4S8@INPUT"Y DIMENSION IN MM jwy anio 












470 IF wy?1@23 THEN 488 4020 
S@Gwxewidth#twx DIV width) 4930 
Si@“wyswidth#<wy DIV width? 4040 
S26CLs 4050 


SSBENDPROC : 4a6e 


548: 4078 
SS@DEF PROCinitialise 4080 


360DDR=&FE62:DAT REG=&FES@ 4aca 
978 7DDR=15:REM LINES @-3 OUTPUT 4100 
586 ?DATREG=1:REM TURN ON RESET BIT 4110 
S9@forwards=4:backwards=2:left=é6:ri ght=¢ 4122 


6000d ratio=3.34446:pa_ ratio=s/or 78 4130 


61@right bumper=128:left_bumpner=44 4140 
620both bumpers=@:nei ther _bumpers=l1?72 4150 


630@width=46:dwewidth/18 4169 
648 «=0: y=0:dx=dw:idy=width 4i7e8 
6S9@MOVE 4,9 sane 
66@ENDPROC =1R 


676: S020 
6S@DEF PROCmove(dir,distance? =A20 


678 7DATREG=( 7DATREG AND 1)0R dir 5190 


78@@pulses=pd ratioxABS( distance?) —112e 
7i@FOR [=i TO pulses:PROCpul se:NExT I 5120 
728ENDPROC S130 
238: sane 






fA@DEF PROCturn(dir,angle> EH18 
798 ?DATREG=( PDATREG AND 1)00R dir Gare 
76@pulses=pa_ratiax*angle BO2n 
@€(@FOR I=1 10 pulses:PROCpulse:NEXT |  Bpae 
“SBENDPROC Basa 
798s 6aEca 
SO@8DEF PROCpul se GA7o 
81@°?DATREG=( 7DATREG OR &) 7aRen 
826 7DATREG=( ?DATREG AND 247) 7010 
SSBENDPROC 7020 
S48DEF PROCxpliat 7a20 
SS@FOR I=6 TO width STEP 4 7040 
Sé6GMOVExstart. yt! 7050 
870DRAWx yt 7108 
SSENEXT I 7110 
8B7@ENDPROC 7120 
POG: 


7138 
714e 
¥150 


Pi@DEF PROCyplot 
726FOR I=@ [0 width STEP 4 


93QMOVExtI,ystart ee 
P4ODRAWK+1,y ei0 
PS@NEXT I ape 
96GENDPROC : 


7238 
7248 
8000 
8018 
eeae8 
8030 
8040 
2058 
9000 
90198 
9820 
e030 
9025 
9048 
9100 
9119 
9120 
9130 
9135 
9149 


-Commotiore 64 Listing Continued 


REM **** SCAN DIMENSIONS 4#*4* 
INPUT" DIMENSION IN Mi" slik 
IF WH/4>319 THEN 2612 

INPUT’Y DIMENSION IN MM"FWy 
IF WY¥4>199 THEN 2030 


WHSWD INT COIN WO FWY =D & INT CIWY WD D 
RE TURN 


REM *k**x HORIZONTAL SCAN **** 
TG=LEH:SE=LF:kS=0 

OR=FWI0S=Dx!GOSUBTOed: REM MOVE 

x= +DX 

IF CREEK (DATREG)ANDI92)=NB AND *<>TG THEN 3020 
GOSUBSBOO:REM KPLOT 
DX=-DXtY=Y+DY!XS=x 

IF TG=@ THEN TG=lWé:GOTO 30390 
TG=0 

IF Y<WY THEN WA=SE!:GOSUBSQ90:REM NEXT STRIP 
IF SE=RT THEN SE=LF:GOTO Siee 

SE=RT 

IF ¥<WY THEN Soeo 

RETURN 


REM *k*kek VERTICAL SCAN 444% 

IF %=@ THEN SE=LF:DM=WD:GOTO 4030 
SE=RT:O%=-WO 
DvYs-OviTG=O: S-y 

DR=SE :AG=930:GO0SUB7108:REM TURN 
DR=FUI:0S=DY:GOSUB7O00:REM MOVE 
Veyroy 

IF CPEEK COATREG)ANDIS2)=NB AND Y<>TG THEN 4050 
GOSUBS1Q@0:REM YPLOT 

DY=-DY! X=H+tDKi ySey 

IF TG=@ THEN TG=Wy:GoOTO 4120 

TG=0 

WA=SE *<GOSUBBOO@:REM NEXT STRIP 











































































IF SE=RT THEN SE=LF'GOTO 4158 


SE =RT 
IF ¥<WK AND *>0 THEN 4050:REM REPEAT 
RETURN 


REM **%*%* ENTER HIRES xe4% 
POKE 49406 ,.1:POKE 99409,1 
POKE 498416.1:SYS HIRES: RETURN 


REM &k&ek LEAVE HIRES *e4% 
POKE 49408 0:POKE 494@9,0 
POKE 49410,1:SY¥S HIRES: RETURN 
3 
REM xe&ee ENTER LINESUB *€k4% 
MHI=INTCX1 256) §MLO=1-256%rHI 
NHI=INTCX2 7256) | NLO=k2-256*NHI 
POKE 48920 MLO:POKE 49921 ,.MHI 
POKE 49922.NLO:POKE 99923,hKHI 
POKE 49924 ,Y1:POKE 45925, Ye 
SYS LINESUB: RETURN 


REM *£*¥*e* MOVE (OR,0S) *exe 

POKE DATREG, (PEEK CDATREGIAND 1>0R OR 
PL=POx0S : 

FOR [=1 TO PL®GOSUBreOe:NERT 1 
RETURN 


REM *#*** TURN (OR,AG) **** 

POKE OATREG, (PEEK COATREGJIAND 1)0OR OR 
PL=PASOS 

FOR I=1 TO PL:®GOSUB720B8: NEXT 1 

RE TURN 

REM **e%* PULSE xk¥x 

POKE DATREG PEEK CDATREGOOR & 

POKE DATREG PEEK CDATREGDAND e47 

RE TURN 


REM €**% NEXT STRIP xkx% 
DR=BWI0S=350:GOSUB7900:REM MOVE 
DR=WA:AG=90:GOSUB7100:REM TURN 
DR=FW!OS=WO:GOSUB7O@0:REM MOVE 
DR=WA'AG=9S0:GOSUB719@:REM TURN 
RETURN 

REM **k* KPLOT kee 
FOR I=@ TO WD 

KLSEKS 4: Y1=C¥+1) 74° 8e=k 74: Ye=71 
GOSUBGQ00:REM ENTER LINESUB 
NEXT I 

RETURN 

REM 2x*ee YPLOT xxxe 

FOR [=@8 TO WD 

KIB CK+IO 4S Y18YS 74: Rex 1: ye=y-4 
GOSUBGG@O0:REM ENTER LINESUB 
NEXT I 

RETURN 
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More Scope 

An OSWORD call provides a 
convenient means of controlling 
OS routines that require more 
than the two parameters 
available through OSBYTE 
routines 


STARTING BLOCK 





our previous look at the BBC Mic 0’s 
OS, we considered the wide range of 
OSBYTE calls available to the 


programmer, and showed how these calls 
enable us to control a variety of operating 
system routines. 


Here, we _ investigate 





The OSBYTE calls we looked at in the previous 
instalment had one major limitation: they could 


only accept two parameters, one in the X register 


and one in the Y register. This is alright if you 
don’t need to pass too many parameters to the 
operating system, but even with the best will in 
the world we can’t control every routine with two 
parameters. OSWORD routines, however, can 
control more than two parameters, and are an 
extremely useful alternative to OSBYTE calls. 
OSWORD uses an area of memory known as a 
parameter block to pass its parameters over to the 


_ operating system. This area of memory, which 


varies in size depending upon the OSWORD call 
being used, can be anywhere within the user 
RAM of the computer. When an OSWORD routine 
is called, the value in the A register tells OSWORD 
which of the routines is to be called, and the X 
and Y registers specify the address of the first byte 
of the parameter block. The X register holds the 
low byte of the address, and the Y register holds 
the high byte of the address. Thus, if the 
parameter block is situated at address &0A0O, the 
X register will contain 00 and the Y register will 
hold the value &OA: 
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OSWORD is called at address &FFF1, and is 
vectored in the same way as an OSBYTE call. 
However, the OSWORD vector is at address &20C. 
So, to call the OSWORD routine specified when the 
A register holds a value of 1, we would set up the 
parameter block with the necessary parameters, 
and then call the routine using the following lines 
of code (parameter_block is the address of the first 
byte of the parameter block): 


LDX #parameterblock MOD 256 
LDY #parameter_block DIV 256 
LDA #1 

JSR = &FFFI 


Of course, the actual values put into the 


‘parameter block depend upon the particular 


OSWORD call being used. 
WHAT DO OSWORD CALLS DO? 


Using these calls, we can read information from 
the current input stream into memory, perform 
SOUND and ENVELOPE commands, access the disk 
filing system, and perform many other functions. 
We will now examine how some of the OSWORD 
calls are used. To identify them, OSWORD calls are 
named with reference to the contents of the A 
register when the call to &FFF1 is made — for 
example, OSWORD with A=0 

@ OSWORD with A=O: This call enables us to 
read a line of input from the currently selected 
input stream — which is an extremely useful 
function. It allows us to specify the maximum 
number of characters to be accepted and the 
minimum and maximum values allowed for the 
ASCII codes of the characters being entered. The 
data read in from the input stream is stored in 


“memory at the address specified in the first two 


bytes of the parameter block. The OSWORD 
parameter block is set up like this: 





























The X and Y registers point to byte 0 of the block. 
The following program demonstrates how this 
call is used; the parameter block is set up to 
accept up to seven characters with ASCII codes 
in the range 32 to 90 inclusive. 


10 DIM C 20 

20 A%=0 

30 X%=C MOD 256 
40 Y%=C DIV 256 
90 €?0=8&00 

60 C?1=&0A: REM buffer at &0A00 
70 C?2=7 

80 C?3=32 

90 C?4=90 

100 CALL &FFF1 

110 PRINT $(&0A00) 


RUN the program, and type in some characters. 
Delete will have it’s usual function, and pressing 
either Return or Escape will end the OSWORD 
routine. One important thing to note about this 
call is that if you try to type in characters with 
ASCII codes outside the specified range, they 
will be echoed to the screen, but they will not be 
added to the characters in the buffer memory. A 
‘beep’ will be generated if you try to type in too 
many characters. In machine code, when the 
OSWORD call is exited, the C flag is set if the 
Escape Key is used; otherwise C will be 0. The Y 


register will hold the number of characters © 


entered, including any carriage returns. 

@ OSWORDs with A=I and A=2: These calls 
allow the machine code programmer to access the 
BASIC variable TIME. OSWORD with A=1 allows us to 
read the current value of TIME. The five bytes that 
represent this value are then stored in the 
parameter block, which should, obviously, be five 
bytes long for this call. The least significant byte 
of the value is stored in byte 0 of the parameter 
block and the most significant byte of the result is 
stored in the fifth byte of the block. 

OSWORD with A=2 allows us to set TIME to a 
particular value. The least significant byte of the 
value is placed in the first byte of the parameter 
block, the most significant byte in the fifth byte of 
the block, and then the call is made to OSWORD. 
The following program sets the value of TIME to 
100: 


10 DIM C 20 

20 X%=C MOD 256 
30 Y%=C DIV 256 
40 A%=2 





90 €?0=100 

60 C?1=0 

70 C?2=0 

80 C73=0 

90 C?4=0 

100 CALL &FFF1 


@® OSWORDs with A=3 and A=4: The BBC 
microcomputer has a second internal clock called 
the Interval — or Event — Timer. This is not used 
by TIME, but is used by the computer’s “events 
system’, which we'll look at later in this course. 
This timer counts up, at one ‘tick’ every 1/100th 
of a second, from a set value, and generates an 
‘event’ when it reaches zero. This event is easily 
manipulated, and can be used to trigger the 
computer into a sequence of operations after a 
certain time has expired. 

OSWORD with A=3 enables us to read the current 
value of the interval timer into the parameter 
block — in a similar way to how OSWORD with A=1 
reads the TIME clock. OSWORD with A=4 enables us 
to set this interval timer to a particular value; this 
is also similar to the way in which OSWORD with 
A=2 sets up the TIME variable. Thus, setting the 
parameter block to hold &FFFFFFFC would cause 
an event to be triggered after 0.004 seconds. 
®@® OSWORDs with A=5 and A=6: These are 
more specialised calls, and are most useful to 
programmers with access to the second processor 
for the BBC Micro. Once one of these devices is 
plugged into the computer, it will communicate 
via the Tube interface connection and treat the 
computer as an I/O processor. This means that 
the BBC Micro acts as a slave device, and does all 
the donkey work for the second processor — such 
as handling keyboard entry, screen display and 
general input/output functions. These OSWORD 
calls enable the second processor to access 
memory locations within the I/O processor. 





The table shows the set up of the parameter 
blocks for A=5 (which reads a byte of I/O 
processor memory) and A=6 (which writes to 
I/O processor memory). If the address is only 
going to be a 16-bit address, as would be the case 
if the I/O processor was a standard BBC Micro, 
then the address is stored with its low byte at 
(XY+0) and its high byte at (XY+1). — 

®@ OSWORDs with A=7 and A=8: These two 
calls enable the programmer to manipulate sound 
in machine code programs, as well as in BASIC. 
OSWORD with A=7 simulates the BAsic SOUND 
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command, and OSWORD with A=8 is the equivalent 
of an ENVELOPE command. Let’s consider these 
calls separately. | 
® OSWORD with A=7: This requires an eight- 
byte parameter block — the set up is shown in the 
table — as well as an indication of which 
parameter block entry corresponds to each of the 
parameters in the SOUND command. 





The following program shows the call in action; it 
simulates the SOUND 1,-15,100,30 command. 


10 DIMC 20 

20 X%=C MOD 256 
30 Y%=C DIV 256 

40 A%=7 

5D G20=1 

60 C€?1=0:REM Channel 1 
70 C€?2=-15 MOD 256 
80 C?3=-15 DIV 256 
90 C?4=100 
100.075=0 

110 C?6=30 

115 C?7=0 

120 CALL &FFF1 

130 END 


Obviously, the same effect is a lot easier to 
achieve using the SOUND command, and so this 
call is of minimal use in BASIC. 

@ OSWORD with A=68: This call is even more 
long-winded than OSWORD with A=7 — the 
parameter block is 14 bytes long! As usual, the X 
and Y registers are used to point to the parameter 
block. The first-entry in the parameter block 
holds the ENVELOPE number, and the remaining 
thirteen bytes of the block hold the other 
ENVELOPE parameters. You'll find it much easier 
to use ENVELOPE in BAsic to set your sound 
envelopes up. 


OSWORD GRAPHICS CALLS 

@® OSWORD with A = 9: This performs the 
equivalent of a BAsic POINT command from within 
a machine code program. It returns the logical 
colour at a given point, or the value 255 if the 
point specified is not on the screen. The value is 
returned in the fifth byte of the parameter block, 
set up like this: 
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See 
Saeoncin 





@ OSWORD with A=11: This call lets us inspect 
the colours specified in the VDU 19 set of 
commands; it enables us to find out what physical 
colour is associated with a particular logical 
colour. This can be useful if you've forgotten what 
colours youve specified on a particular VDU 19 call. 
It requires a five-byte parameter block, and when 
the call has been made the first byte of the 
parameter block should hold the value of the 
logical colour of interest. As an example of its use, 
let's assume that you have already executed a 
VDU19,2,4,0,0,0 command. OSWORD with A= 11 and 
a value of 2 in the first byte of the parameter block 
would return the values shown in the margin. 


® OSWORD with A = 12: This is a faster version 
of VDU 19. 
®@ OSWORD with A = 13: Another call that seems 
to have few obvious uses. It returns the X and Y 
co-ordinates of the last two points visited by the 
graphics cursor, and can come in handy at times. 
From our brief survey, you can see that the 
OSWORD calls are very versatile and make many 
facilities of the BBC Micro easily available. 











